Gonadal steroid receptors in the regulation of GnRH secretion in farm animals.
The sites of action and mechanisms by which gonadal steroids regulate gonadotrophin-releasing hormone (GnRH) in domestic animals remain largely unknown. This review summarises information gained from sheep regarding the distribution of the gonadal steroid receptors in the brain, the neurochemical identity and the projections of these steroid receptor-containing neurones. The cells in the hypothalamus that contain each of the gonadal steroid receptors (oestrogen receptor alpha (ERalpha), oestrogen receptor beta (ERbeta), progesterone receptor (PR) and androgen receptor (AR)) show a remarkably similar distribution, although the PR and AR-containing cells are less widespread than oestrogen receptors (ERs). There is considerable overlap in the distribution of ERalpha- and ERbeta-containing cells but also some unique sites for each subtype. This suggests differential regulation of the actions of oestrogen. There appears to be little sexual dimorphism in the distribution of the gonadal steroid receptors in the hypothalamus, with the notable exception of the ventromedial nucleus where females appear to have greater numbers of both ERalpha- and ERbeta-containing cells. Neuronal tracing studies have identified projections of some of the ERalpha-containing cells to sites that may allow interaction with the GnRH system. The receptor mapping, neuronal tracing and microimplantation studies suggest that the ventromedial nucleus is likely to be a key hypothalamic nucleus in the steroid regulation of GnRH secretion in sheep.